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Natural history of testicular regression syndrome
and consequences for clinical management
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Abstract Aims: Testicular regression syndrome (TRS or ‘vanishing testis’) is a condition in
which a testis is thought to have once existed but has atrophied and disappeared during early
development. The natural history of TRS is in completely understood, due to the absence of
any prospectively studied cohort of patients. This study aimed to quantify the cardinal fea-
tures of the disease and correlate these with age.
Materials and methods: A total of 117 cases of TRS were submitted for histopathological exam-
ination. Patient age ranged from birth to 12 years, with a median age of 2 years. The propor-
tion of each histological feature present was analysed according to age, using the c2 test.
Birth Results: The 117 cases accounted for 21% of the testicular/paratesticular specimens ex-
amined. Only 12 cases (10%) were found to contain testicular tissue, with no readily identifi-
able germ cells and in particular no atypical germ cells identified. Features such as
haemosiderin-laden macrophages, calcification, the presence of a nodule, vas or epididymis
were less prevalent amongst specimens from older boys.
Conclusions: This is the largest series studied to date. With only 10% of the removed specimens
containing identifiable testicular tissue with no germ cells seen, a negligible risk of future
germ-cell cancer on the affected side is implied. If the laparoscopic findings suggest a diagnosis
of vanishing testis, we contend that a groin exploration may be no longer indicated.
ª 2006 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All rights reserved.
Introduction

Testicular regression syndrome (TRS) or ‘vanishing testis’ is
a condition in which an apparently initially developmen-
tally normal testis is thought to have once existed in fetal
life and has subsequently atrophied and disappeared. The
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condition may be unilateral or bilateral with partial or
complete absence of testicular tissue in the presence of
normal external genitalia. Typically this results in a blind-
ending vas and vessels with a variable amount of testicular
or paratesticular tissue remaining. The current concept
presumes that the initial embryological development was
normal with some descent of the normal testis, followed by
a catastrophic event such as torsion.

The aetiology of the TRS has a number of proposed
mechanisms. Firstly, the incompletely descended testis is
believed to be more susceptible to torsion in the fetal and
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perinatal period. This is evidenced by the presence of
haemosiderin-laden macrophages in surgically removed
specimens [1], consistent with the venous congestion that
occurs with haemorrhagic infarction secondary to torsion
of a structure. Conversely, trauma to the intrascrotal testis
perinatally has been proposed [2]. Earlier descent of the left
testis may account for the predilection for this side. Finally,
a genetic abnormality, such as microdeletion of the Y chro-
mosome, has been seen associated with observed regression
of testicular tissue [3] and boys with persistence of Müller-
ian duct structures have been observed to undergo TRS after
birth [4]. If the process occurs late in the pregnancy then
a virilized boy results. Early loss of both testes antenatally
can lead to an infant being born with features of intersex
[5]. We have already described the pathogenesis of TRS [6].

The natural history of TRS is not completely understood.
The rate of shrinkage is not clearly defined due to the
absence of any prospectively studied cohort of patients
with this condition. As the testis shrinks, the cellular
response of the surrounding tissue may give some indication
as to the pathogenesis of TRS. Finally, in managing such
cases the patient and physician must be confident of the
natural history, especially regarding the malignant poten-
tial of any testicular tissue remaining on that side.

This study analysed all specimens of TRS submitted for
histopathological examinationat a tertiary referral paediatric
hospital with the aim of defining the natural history of the
vanishing testis in termsofpathological featurespresent,with
particular regard to implications for clinical management.

Methods

Between 1988 and 2004, 117 specimens from cases of TRS
were submitted for histopathological examination. The pa-
tient population ranged from neonates to 12 years of age,
with a median age of 2 years. All cases were made anonymous
for the purpose of the study. The histological features were
reviewed including the size of the macroscopically visible
nodule if present, and microscopic features such as presence
of testicular and paratesticular structures, as well as haemo-
siderin-laden macrophages and foci of dystrophic calcifica-
tion. A spermatic cord structure was deemed present when
a component such as an artery or venous plexus was identi-
fied. These features were categorized relative to the age of
the patient. The proportion of each feature present according
to age was analysed using the c2 test. The study was approved
by the local Research Ethics Committee.

Results

The 117 cases accounted for 21% of the testicular/para-
testicular specimens examined during the given time inter-
val. In 71 cases (61%) a vas was identifiable, whereas
a spermatic cord was found in 43 cases (37%). Eighty-five
cases (73%) had either vas or spermatic cord present. In 39
(33%) epididymal structures were present and in 52 (44%)
there was a macroscopically visible distinct nodule, ranging
in size from 1 to 20 mm in diameter, with a median of 5 mm.
Of the 117 cases, only 12 cases (10%) were found to contain
residual identifiable testicular tissue containing seminifer-
ous tubules. In these, residual islands of tubules were found
within an area of fibrotic stroma (Fig. 1). Routine morpholog-
ical examination of the tubules present did not identify any
recognisable germ cells, and in particular no atypical germ
cells were seen. There was no association between the find-
ing of a macroscopic nodule and the presence of testicular
tubules on microscopic examination. In 21 cases (18%)
there was no identifiable spermatic cord, vas, epididymis
or macroscopic nodule, the specimen consisting of predomi-
nantly fibrous tissue, with or without haemosiderin-laden
macrophages and dystrophic calcification (Figs. 2 and 3).

When analysed according to age a number of histological
features were less frequently identified in the resected
specimens from older boys. Using age cut-offs for each year
of life, the proportion with the lowest P-value on the c2

test for each feature is shown in Table 1. The age when
these features tend to disappear from the specimens varies
according to the feature. The most statistically significant

Figure 1 Photomicrograph of a case of TRS demonstrating
fibrous tissue with a small residual cluster of seminiferous
tubules. No germ cells are identified (H&E, original magnification
�40).

Figure 2 Photomicrograph of a case of TRS demonstrating fi-
brous tissue with scattered foci of dystrophic calcification and
numerous haemosiderin-laden macrophages (H&E, original
magnification �250).
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age cut-offs were found to be 2 years for haemosiderin-
laden macrophages, 3 years for dystrophic calcification,
5 years for the presence of a nodule and the vas, and
6 years for epididymal remnants.

Discussion

The aim of this study was to investigate the macroscopic and
histopathological findings in patients with TRS in relation to
patient age with a view to greater understanding of the
natural history of the condition. Specific details of the
histopathological findings in this condition have been pre-
viously reported [6]. We describe boys from newborn through
to prepubertal age. The most striking result is that only 10% of
specimens contained any identifiable testicular tubules.
These consisted mainly of Sertoli cells enveloped in fibrous
strands. This would indicate that any exocrine function was
impossible and endocrine function unlikely. Of more clinical
relevance, is the absence of readily identifiable germ cells,
and that no specimen contained morphologically atypical
germ cells. It has been suggested that testicular malignancy
develops in genetically abnormal testes or in testes exposed
to an abnormal environment rather than failure of descent in
itself being responsible for any associated increase in risk [7].
Further, review of the literature has not identified any report
of testicular germ cell tumours apparently arising from
known TRS. In conjunction with the present data, these find-
ings suggest that TRS is highly unlikely to predispose to future
malignant transformation.

Figure 3 Photomicrograph of a case of TRS demonstrating no
identifiable testis but epididymal and spermatic cord struc-
tures (H&E, original magnification �20).

Table 1 Proportion of specimens containing feature
according to age

Age Proportion Age Proportion P-value

Haemosiderin 0e2 85% >2 58% 0.02
Calcification 0e3 52% >3 24% 0.02
Nodule 0e5 46% >5 21% 0.06
Vas 0e5 65% >5 44% 0.11
Epididymis 0e6 35% >6 8% 0.07
Our finding of haemosiderin-laden macrophages being
present in about two-thirds of cases is similar to other
series, which report frequencies ranging from about 40% to
90% [1,8]. This pattern is less prevalent amongst older boys,
but the majority still display this feature despite an interval
of several years since the initial presumed insult. Macro-
phages represent the late cellular response to tissue dam-
age and elimination of haemosiderin may be incomplete
even after many years, a feature also recognised at other
sites. Other histological features observed less frequently
amongst older boys are the presence of calcification, a mac-
roscopic nodule, vas and epididymis. These data thus fur-
ther imply that there is probably a gradual resorption of
residual structures throughout childhood. The spermatic
cord structures, however, appear relatively preserved
even in older boys, which probably represents sparing of
the cord proximal to the site of torsion.

The absence of any identifiable testicular or cord
structures in 18% of cases submitted for histopathological
examination may be due to the surgeon failing to locate the
atrophied nodule or could simply represent cases that had
undergone complete atrophy. This potential outcome
should be discussed in counselling the parents of any boy
with possible TRS prior to surgery.

In conclusion, the results of this study have demonstrated
that histopathological examination of removed tissue from
cases of TRS identifies testicular tissue in only 10%. Further-
more, as germ cells are not readily identifiable within these
tissues, this implies a negligible risk of future germ-cell
malignancy, in keeping with current understanding of the
pathogenesis of testicular neoplasia. In the modern era of
minimally invasive surgery, most boys presenting with an
impalpable testicle will undergo diagnostic laparoscopy. If
the laparoscopic findings suggest a diagnosis of TRS, the
current clinical question is whether a groin exploration
should be carried out to identify and remove any remaining
testicular tissue; on the basis of these data, we suggest not.
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